FILOT TRAINING

Laptop applies new concepts in computer-based
learning to flight deck automation training

A NASA research project is exploring the feasibility and effectiveness of using portable computers,
highersidelity equifrment emulation and interactive multimedia to help pilots learn about modern

Might deck antomation.
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AH the demand for heghl deck aulona
tion trmanimg grows and irsemng bod
gels el there 1% MErsESIng
imterest in & new beeesd of el instrector:

wmalber,

one That rums on a |n-r==-||1:|! CompeabeT,
Although not a new idea, older oo
tion compuler-based iraining syslems mel
with hmatid soocess for a number of rea
sons, Mozt notably, the carly systems
Gabise] tir ollber learners the ilermcine e
rience fecded 1o eep them intereated in
their IFining exercises, answer their many
questions aml hone their skills in ligh-
fidelity situations. However, a new age is
upon ug — one that offers ina small pack-
age ithe computing
sl & P Podai.
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In siride with compuder hasdware break-
throaghs, instructonal software iechnolory
has progreszed far bevond the quesiion
arslan=wer progrummes of earber aoliware.
l'echniques are now available that allow
lemrming sysbermes Lo contain Lwer oan work-
ing representations of the very skills and
Enovadedge that they are desigred B mapart
o sludens, opendng the doors 1o 2 new
kind of communication betwesn the com-
puler and buman learner. Comsect disd
reil-only memaory (LD-RO M) publishing,
anel the constrection of channels for world-
wide information exchange, of fer the mak-
g al a revolulion m the way professsonals
learn the skills that earn their Keep,

Prototype FMS training system

A probsvpe of @& NeEX @ nETalssn Coin-
pailer-based raiming svstem designed (o
Tl piliols make the transition to the mod-
ern glass cockpit aircrafl has been diovel
oped at the ULS. National Acronautics and
SR Admindsiration (MNASA) H—.I:I"li‘lll.l it}
i Macinosh laplop computer, the device
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A version of the [nptop FMS tralndng system will be employed at the tradning centre
af a major U5, airline later this year.

wide by Lephen Cainsy

i% the heart of a NASA rescarch project
desipmad 1o explore the feazibility and
effectiveness of using portable computers,
higher Gdelity squipment emulation and
interactive mulimedia 1o help pilots learn
about medern fight deck autoniion. The
Lul{up |:|.|i-|i 1 Sy=10Tn |_|||||'|:E|||."\1 I||'||i. iyl
opd recent advances in computing tech
r|:||.:|],”_ ['|||' !'|||||I.||| I|-.|r|'|i|'|;.e Process
;|1||_| sl i||'|:||| I.||'|I|!,_ thi coamibinaticm of
these advances.

A key featare of the laplop training svs
1 15 that it contains & moderate to 1Ii|:|1
ﬁlll'::'h saiiware ciulaisoen of the |||||{"I'. man
EECICNL SvsLeim (FMS) found in the Boe
ing 737-3M. The training system inclades
software cmulstions of important hardwane
|;|1"| WS "'\.Ill_'l" a= I|'||' |_-\.|-'!|'.:I'||| ||i'|-|l..':|:- unM
(CLN, the mode control panel (MCF), a
light mode annunciator (FMA) and two
clectronic map displays that graphically
shiow thee lateral and vertical componenis
of the planned Might roote, The pilod can
use ihe mouse o activale the dials, wan
dows, pages and lines offered by thess
devices in roughly the same manner as a
pilot would interact with the equipment on
the flight deck

The fivee disvioes mre coupled with anall
o software emulation af the Bighl managee
menl compater (FMCO), which bailds the
fMight paths wsing navigatson and perior-
AEARCE Lo laken 1o
ensure that the targels generaled by the
FMCU emulation are reasonably close to,

databazes WaAs

but not abways exactly the same, as those
generaled by the sctual squipmsenl. The
Baptop FMS traming sy=ierm inchodes a na-
fration database contaming all hxes and
airways in the continental Unred Slales
along with the depariure and arrrvad prooe
dures lor roughly 25 magor U5, srparis.

Concepds and procedures

A cemiral aim ol the NASA progect 15 10
depart from the *procedures only™ meethosd
of irning m whach plols ane simpdy ioded o
slwvwn what 1o do. Bescarch experience
wilh automation sugeEes that the twists
and turas of a modern suloflight system
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design are fo numeros L allow eaching
or promoting o simple anderstanding of
hpw the: sysiem works. The complexity
arises from The Bt that Tt managemaent
systeans respond in different wayvs 1o the
simee pilal ingat, depending onowhich sys-
e el s many B imciperailionm, Far exame
e, Lhi= Leclumieque of pushinge the “spieed™
bt e the monde conlral gl i alien
betr wise] 1or coanply withe an speed cleaimmor,
!"i]u-u:l mweli= warks Ery msing 1 Tax thratides L
comiral D spused, Howeeer, when sinether
midle 1= engrgnel el wses throlibes e oen-
irial thie Higght poity, ez “leved change,” the
sl mishe bercomess desictivides] since thi
thraiiles aee unalsle to control ath SR |
aml fight path 21 thae =ame i, This =im-
e el aBeramslrales thad role e
thures siech as “nse spesd made o contral
sl are ned swlesuagtes, The plol needs e
ko imore ailoul e the zntolbiglil miedes
wirrk logretler 2 asvslen

T swccnmplish o more coneeplual presen-
I=lian ol FMS |:u'|:-c:-|:|:||.1ne':1. 1T |a|:!|:-|:- Iriiin-
i sysbern wses conmlinsled fesl, dinrmmes,
viclea, saundircks, demossirons and
inleretive peactice L provide an overvies
i T miaelermn lighl mamageanent systems
aoparplish Uueir grads, desarilsing their siee
Begriiest snd preioritees sl showang how e
palist i s e systen o perfarm fighl
maneuvres, For example, belore egching
U trinese e sequences ol actions ris
rpuireel to eseewte i desoent with mingmmam
comsmpiin of fuel, e Bplop isainer peo-
viddies an e e of The basaes of an coane-
iy deseenl. Tlhis sverview explains low the
azlantalion sytom zims o exchange the
erergy sbored in Use aircradl af craise alti-
tuele Tor ferward progeess inoa desceent al
idle thrust in an elfort o save foel. This
expanation meludes tae Eetors thal indla-
erce the aulamataon system'’s choles of top
el descent point (e, gross weight and
deseent apecd), and the envicenmental face
pors mnflueneing the outeame of Qe descen
(e winda aledit and barcanetric pressune).
Fimally, the tradinee s shown T to esecite
tee descent and s algo shewn tee imgore-
tanee of keeping tee sysbem infarmed about
aigy ko elsanges in envirormental concli-
tons Ut can affect the energy manage
[RILES| Ly TR B

Thee laplog training sysiem contativs an
cacyclopedia of automation-related maten-
al= that have been authared by several
pilots at MASA. These materials range
from inferactive demonstrations and video
clips e "war® stories: informeal deseriptions
of puzzling cneownters with automatien,
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and lips for sucecss. We are particularly
imteresiced in explering the use of the lap-
top drainer a= a mediom for the colleciion
amd dissemination of this type of informa-
fien, For the {ime being, we have cstab-
lishel a1 Worldwide Webk pape that will
serwe s an information centre,!

Line-omiented practice

S thired Fepture of U laptop FMS training
svslem is is cmphasis on practice in specil-
i limc=oricnicd flight training (LOFT) see-
narias, The iraining svslem containg a ool
lection of brief LOFT exercises  that
Challengee: thee trainese with o varicdy of dight
scenmiries, The minkLOF s inchuded in the
Liptop's multimeedia encyclopedin were ool-
Reitesd duringr many jumpescal abservalions=
andd Trom discussions with airline piles,

The pilot needs to know
more about how the
autoflight modes work
together as a system.

Caentrimge trainings around specific aimpoert
procedures s ensroute modifications is
midivaled by two repsons, First, our ander-
stuneling of the pevcholugrical process of
lesrming suggesls thad performance =kill
e Troam exBencdod prciice perfarmingr
thiee sz =kl thal @ drainee will b asked o
perform oo e jab, A secomd repsen is the
sranlual dlisappegmanee of the Night enpineer
psitivar. I the post, new pilids aften spent
sevent] years i the second afficer’'s seal
hearning thee Betails of the pirspeoe system,
This e perienee peowilad them with o il
aarity Uil allowend them 1o comcenicle on
ather duties when they Tecame Grs) affi-
cars. This farm of oozl jiule irsining is now
t|5|.=::'||:||:le'!:'||.‘i|:'||.: ag aulipdegn i=sames Lhis
risle af systens” supervisor,

Lot it bl

A fourty impartant fesstuee of the Bydop
ieaining system is that i conlxing more
e taliedd |'|.'i'||.‘|.'=u.:||lali|:l|m il ke skills thal
ihe palol ieainee is beng asked b nssien
When combined witly the FMS enulation,
ke representatzns albow the Lapog trdne
er 1o make detabled dnspections of e
actions of the ivainee piled, te siale of the
Fas, and the ﬂiﬁ:h[ (T HE LTS TR N o |:H:i.||1,:
attempled. The Epdop training system can
actively evalieate what the stiedent = deing
whien working through an exeveize and gen-
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crae .-1|5-3-::iﬂ¢ feelback (HIEEHTE alaoul hew
o proceed. For example, when o stadent is
attempling & marseuyee o mlercepd an in
boengl beg, e Lapibop i coanpsere thie sl
af the aysten as e exercise progrsses 1o
itz own internal representation of how e
avatemy musl be configured in crder 1o
apcomplish the manoeuwre, The laptop's
represeniation of a corect Intercepl nssmce-
wre ineludes the actions of dialling a proper
intereept course and armaing lateral mviga-
tion (LAY o capiure tl. Shonld ezibier of
these steps be mibsading oo the record of
aelions taken by the trainee, the lgibop s
imteryene with an advizory explaining how
10 improve the <ituation.

Portable equipment

Providing higher eguipment Gdelity an a
portable computer secns te suppest mwvel
iraiming apporiunitics. For examiple, laptops
could be sued do pilots when they ardve
for traiming, and could Be wsed when saody-
i training maneals or when prepasiong for
cach day'a simulabor sedaion. Completng a
feso rewiews of cacl day's Night manoe wres
might help simulatos sessions procecd
miore smiothly, Alcrnatively, eleck airmen
might usc atoed like the lapiop 1o gve guick
prediciency checks to trainees hefore enter
i the Mighe sinuelates

Asidde from s use during inital training,
we are also interested in premoting the
continues use of ools e the laptap FMS
irpining =vstem following cempletion of
company training. Training programontes
typéenlly aim to provide pilets with enly te
basics of stomation: how 10 pre-laght the
airerali, install 4 reate and programme Ouwe
impariant cr-reute modifications such as
helds and interceplions. Systems such as
the laplep might Be wsed to support an-the
Ting learning and help pilets prepace for
irips fo unfamiliar airperts.

Deployment of the FMS trajner

Abeta version of the laptep training sys-
fem developed by MASA will be deplayved
al the training contre of & major U5, air
cirrier semelime this year. The Enitial
phase of this deployment will be aimed at
exnpdering ways in which the tes] might be
integrated inte the company™s fraining pro-
grammes. Later phasces will aim at under-
slanding the effectivencss of the training
foud in particalar redes, Wie are also making
arrangements with several university acro-
namlics cepariments 1o place copies of the
laplep training svstem in cemputer learn-
iy laberatories.
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